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(57) Abstract: A dischai^e-processing power source device comprises a switching circuit for supplying a discharge pulse current 
to a polar gap (105) between an electrode and a workpiece as the other electrode counterposed at a predetermined interval from the 
electrode. The switching circuit is constituted of two switching circuits for receiving in parallel control pulse signals (PC) with a 

f*^ predetermined pulse width generated in response to a dischai^e start in the polar gap (105), i.e., switching circuits (6a, S2a) (6b, 
S2b) including a switching element suitable for high-speed action, and switching circuits (5a, Sla) (5b, Sib) including a switching 
element suitable for low-speed action. Thus, a wire discharge processing which matches with large-current and high-speed action is 

<^ improved in efficiency. 

o (57)^iKj: cro^^-ei*. mst^triemfiiicBf^fap^siNT^isjEs^+i^ftei^cDastLxcDttApxi^tcDraT? 

^ 'T -y^V^lslK^. SiliBffira (105) ^(Dttm^S&lCfSSUrfg^f -SBr^/^^UXiliSroftlJiai/^Jl/X^g-^ (PC) 

^tt(6a. S2a) (6b. S2b) t . (SiSlllf^ IC® Lf=X -f ^ ^^F-^^trX-f <y 5^ |5|K ( 5 a , 
1^ S 1 a) (5 b. S 1 b) t1?«fiEL. *m3£AN-3iSi$Slft(C«(B-r-5r7'f'-V'Stm*PXfl!)*ii^lS]±$H*, 
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m m m 

5 mm^m 

10 

Hz~100kHz mmx^ S 2 @^<D«?5{E/^yU;^ ^gl^jq Ufc^-^. # 
^ 19 . ±mM^</l^:^<Dm 9 M bJlj^^ti. 30~50kHz {CtJcSo 

m^^ji-:^ fiP:^^) xpmi^. m&mn7b^^<Dm^^fi^m7!>^2 fi s&k±x 
i^(Dm±iimi:m(Dmm(Dmm^i^^oxmmM'p'^iiLmM^tti:^-^^< . :^ 
m 1 m\±. ^^ft^m^jts^^-Y ^/^vj/^^oj^-r yf-i^^^-^^m\tmir 
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■^(Dm^^^h7>'i^:^^ rpETj tv^p) 1^3t. l^(Dimi^— 

FETlfi. r^»j;6S5 0 0V, 3 A. b A;^^»J 3 3 0 p F . 

r^$^ — • ^i^BfrslJ ;6S 2 5 n s , r^— V . ;t-:7^r^j 5 0 n s , T^/h^"? 

;6S7 7 n s-CfeSo FET2«. r^ftj:dS5 0 0V, 1 OA. ry— 
hA;^^»J 1 0 5 0 p F. r^S'— V . 8 5 n s . r^fr— ^ . 

10 « 1 3 5ns.. ri:/jN/sVV'y^i|gj 2 1 0 n s "CfeSo F E T 3 fl. 

r^Sj }ds 5 0 0 V, 3 0 A, ry«- hX;^^*j ;as 2 8 o o p f. r^j^— • 

:^>'^fi\l 1 7 2 n s . F^ — v • :^y^m\ 3 0 0 n s . fift/jN/-?/!^^ 
i|iiJ (i4 7 2ns T'feSo 

IGBTJi. r^Sj:aS6 00V, 75A. T-J^— h A;^^*J 4 1 0 0 p 
15 F. — . ^Ti/Npr^J ;6S6.0 On s. ^ ^ — ^^ - •^:7^m\ \-tS 0 0 u s ^ 

1 4 0 0 n s TfeSo I G B T^^J^u^M-t, f^ij 6 
oov, 40 0A. r-/— hA:^^a :dS2 0 0 0 0 p F. r^— :x • 

mi 36S 7 0 0 n s . rj5^— . :^:7^^j 1 1 0 0 n s . rft/jNy-?/^><.^ij 
1 8 0 0 n s-CfeSo 

25 >^-f ONefet25S/h$<^ <f-hA 



wo 2004/007132 




PCT/JP2002/007107 



5 ^2 mi^^-tMTMmmmM.^ l O l <d:^^ y'f-i^^m^S lla, Sllb^S: 

10 0 (c^u. i]\yxMnmmMUi o i i^#^km>ffimMiH5 1 o 2 ^^^^{tfeti. 
10 rvN^o 

J!jPX}JES:«ffl«M§R 1 0 1 ^^(OWSmmv lit. :^>< y^^-i/^^ m 
^«*F ET) Slla, Sllbi. ^-Y KDll. D12, D13, Dl 

4i:&#;t-Cv^So ^«i^c^m^!i§ISl 0 2}i. -sri^cDitliJtgmMV 2 1 ^ . ;^-r 
y^:y^m=^- (M;tJ^FET) S 2 1 i:. i&iai^R 2 1 i:. iJ^-l' KD 2 1 , 
15 D2 2 t^#;tTVN^o 

JtJPX:^S-ffi«M^ 10 1 -efi. it^jSm^iV l l (D-^mmc\-t. ^^yir— KD 1 

i(D:^y—h^mmt:^-(iy^>'iifm^s 1 1 a(Dy-p.mmt7!)^^^tix\/^^o 

^fc. WMWMvi KDMU^ia-^. ^-f 5/^>'i/P^^s 1 1 h<Dy—:^Wmt 
KDl 20T/— K®li:;iS^^$4^TV^:5o 
20 i/^V^^^S 1 1 a O K W >'m^{*. iJ^-T:^— KD 1 2 0:^; y— K« 

h^mmit. Wiui:mwi,c^m^tix\/^^a ^4:i-—h'-Di3(D:^y—vmMt^ 

^-r i/^V:J^^^s 1 1 b <Z) K W ^-ffi^f^s y^C;*-'- KD 1 1 (OT/- Km 
25 ^li:i5''V;^— KD 1 4<7):^7y— Km^^l-^^^nrvN^o ^-f^—KD 14(^ 
Ty-Km^li:mi^Et<D^j^7-f >'JC«:. #iS-r i^iJ^iJ' L 1 236S^u 
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i5^-r KD 2 1(D;<7 y- K«|iJi, m\iX.mWkz^^^tlX\f^^o -^4^- K 
5 D 2 1 (D:* y — Km^i: ^nx^iwi: <7>^j^7-< i^®-r i^i^T^-L 

iJ^-Y:*— KD2 2(7)T/-Km^«s m^E^^:^i^^ttTV^So .^J^-T:*— 
KD2 2C0Ty-Km^t®1^Et<^^gg7'f ^-fCft, ^^-f ^'iJ^iJ' iJ' L 2 
10 2dS;j^i^-cv>5o ^5^-^:^— KD2 l(©;«7y— Km^i:^PXi^Wi:<7)^^7^ 

>'^. ^-r:t— KD2 2<DT/-Km^.i:maEi:(7)g?i^7'i'i^ior^(c:f*. n 

113 J; 5 tc, J!3PX;^«^m^!i^ i o i (O^-r s/^^'^^^^-s i i a , 

s 1 1 b srj^KjM^^-rsmatJii^iiissfis wm^tmiiixm^t(r>f^'v^^mm 

15 (W-E) 1 0 ^\z.tmMMiimf\^^(D^^m-r^im>^^^^l 3 

m^i Aii^hmm^</i-:^^^v ci!i^mM\^Kti^M vy^zfm^i 5 a, 15 

h t^m^X\^^^, ::^-< y^iyym^S 11 Si, SllbJ*, K7>i'7'IIIS§l 5 
a, 1 5 b/&^?3^»j/NVWy<.jt-^PDi|r§:tt-CMHl (W-E) 1 0 5 {Zl^BX^^/W;^^ 

^2[ii~^4iii^#fiiLT. ^t^5l5co^^^cm*px.^mM§^g<7)t!J{'^^3:ov^T 

25 ?^]^^»c 1 1 -b^hWrnMlLU 10 0 {e:iB];&^plti5tglWEiO{:i, ;lfem^i&li?Jfg-Cfe-5„ 
MTMtM^mWimi^ 10 1 ;0>e>iifem»BX§|S l O O {Cf6];i>^5 m^ifEIWEllfi. W^WiSilM 
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^fc< ||3lilt3:*3V^T. tk, tc. t d. t s ft. ^tL^tu. ^msS-CA;^ 

1 3 ^mWJ\ii:U 10 0 (Dmm (W- E) l O S T'(7);^fl;^:^^^^tl:J LT h 

ix^V^^^S 11a , S 1 1 b;6S1S^ (W-E) 1 0 5 (c:;DOX^-?/Vx<. P S <lr 
^^p-c^S^WNFfBTCfeSo JJc^s. iSfHl (W-E) I0 5f*. :^tci1^ra 

\\\%. itijIEmMva iomflE*-e^«$tb5o ''.e^s. «iiEi:»xw^(^ 

miwMN2i<o\:^ti%m^i:.-:ixmwi\^-^Wi^^^-t'^}i. ii]s&'=F'<^ 

i^it^SCl ^^^:#m$tlTV^fcm#^5@^{^:=l>'■7*v■^^;j^Sr||$;^^^ itfemPBMm 

^(o^^^. mmmuY 2 i-»^-f y^^^i^^^s 2 i-^^g^t^R 2 l-^^J^v:?^ 

— KD 2 1 -*lHSS4»<D^^i^-r ^ L 2 1 -*^PX<^W-^mi^E-»lHlS&tf' 

(Di^M^ >'^^ ^^^^1^2 2 -*^-( yi— KD 2 2 -*ii:i5£miliv 2 1 <Dm.^xMM 

J^m?JSiWE22«. igfei:^R2 i^iibriJfg;h.S<^-c. SJcm*ti^mijSiWE22<DS:;'c{ii: 

jg^R 2 1 iJ:J;oTIWE22(inax)=V 2 l/R 2 1 tZlffiOPS^tl'So Ufc^S^T. 
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■^rPK^mti-r?>o ^mmmm^i4i-i, mm(DMiL^mi::x^xn^:^ti^^< 
/u:^m(Dmm^vu:^m-^p c ^ k^-t 15a, 15b icmti-r^o k^-t 

1 5 bfi. mmcfim^</i^:^is-^PJ:>\^X<:>X:^^ y'f-iy^m^S lib ^^i^ 
:l:lx^ :^-r y'f->''!fM=f-s iia, siib, S21 ;6s^-C:*->'liif^)|^l^{c: 

tL^sfcSo -^c-c. y5^V:/^^s 1 1 a, s 1 1 h^:t:yir^t^Ki^. 

*PX^femfflmM$P 10 1 T'ti, ^y^>'^m^S 11a. S 1 1 b ;dS[fiB${- 
20 ;^^»jf^-f--5r t{c:J:o-c. ii:g£«MV i l-»-;^-r y^^-^^^S i i 

KD 1 3-*IlJj^4i<Z)i^i®^ Vi5^^ ^ L 1 l -*l!ia)OX«^W-»m^E-»|lIK 
^'(^y^iS'f '^^^^:^::^L 1 KD 1 4-^^-i' 5/5=-:/:/^^s lib 

h*^-(^m^ 15 a, 1 5 bi*. mummm^i 47f>>h(Dmm^</i-::^in-^p c 
25 tm< ts:^t. ^ti^^th^^ yf-^^^m'f'S 1 1 a . s 1 1 b ^-^^mwi-t^o 
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KD 1 4-->-^-( KD 1 1 -*m.mmMV 1 1 <Z)^i^T?i?fem;!)aX«l5SlWEll;iS 

mmmMv 1 1 tcjtab. Eit^tvSo 

^4IlI{c:*5V^T. ^IfB^ajEEVWE (1) fi. ;^^s/^Vj/m^^S 2 1 (3) 
^^f-C 1 l;0S3S«$;}^So ^tfemiS/t^^^J t 0 (CT^ Vv=^:/-!^C 1 1 co^Jcmtc: j; 5 

g{tTV2 1/ (L21+L22) c^S:-t>_b;as i9{fcI#^J^oT?5{gtl.^&Je)§o 

10 i^F^mjEvwE ( 1 ) 1 0 >6> ^ Npr^ t k ufc^ofc s ^^y 

wmmiw22 (4) f*. jcJcmifli&mmwEio (2) ib^if-^m^m^rcmc^ m 

(IWE22(max)=V2 1/R2 1) iH^J^So UT, mWmtmMl t OA^hV^ 
15 P^t r ^r^iif St. x^^5/^i^:J^^^=-S 1 1 a, S 1 1 b T*fc5;^-r ^'^^'i^ 
m^Sl l (8) :dS;r>'ilif^^^TP(DT% ^O^rfl t r 5/ 
^>'j5^m^S2l. (3) tt;^vijjim^<Srmiti-5J;p{e:?feo-cv>So uybidSo 
T. W(W^^mim22 (4) ft. ;=^-r iy^:/^^?^^S 2 1 (3) ;dS:^i^«lf^^L 
-CV^5B#r^ t r F^, ^(D^mW. (IWE22(niax) = V 2 1 /R 2 1 ) ^a^^-fSo 

20 nmrnimm t o b ^ra t k ^^ii ufc t . ^sscm^wniBS i 3 jisfig^mjE 
vwE (1) (DmMimri&r^^mvxmii^m'^y</i-:^m-^pK (5) ^^±-r^o 

:z(Dmfi^m^y</i-:^m-^PK (5) y^l^^m^S 2 1 (3) 

toi^h^m (t k + 1 c) ^mmi^f^t^. mmmm^m 4:!)mm^<yi-:^m 

25 -^PC (6) ^^^-rSo C:(^$IJt^/N/u;z.^f-^PC (6) tt. ^P^l ( t d + t 

s) (o\^mfHmt}^Mo 

^feV^-C^ iifemigi&^^Jt 0;5*5j^ra (tk+tc + td) ?r^iibfci:#. K 
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5 a. 1 5 b;6S^»/'?/w>^ft#PD (7) <Srl§^-t-5„ :L<7)mWi^< 

/^:^"'fi-§- p D ( 7 ) (D^kmrnits mm^-^^i-^^m-^p c ' ( e ) (D^^-mm tmz 
x-h^o Mcm^. Mcmrm^^M t o:^^^^^ (tk + tc + td + ts) 

5 i/m^Slla, S 1 1 bTfe5x^-r y5^Vi/^^S 1 1 (8) /iS::*->'»lf^^=fT 

Apx/-^/i-;^ft-^p s;e)Stu;?j$tb§o ;^-r5/^i^iJ^m^s 1 i (8) 7!)^>t:ym 

i^^noMmi-t. mlb^^v^;^'ft#PD (7) <Dm^mtmcx*h^o 

:^^^y^iy^m'f-sii (8) ;6S:;^>'®jf^^ff 5^:^ ;^flKjpxmmwEU (9) 
ii^Mflt^^^o ikWMTMMlWn (9) fi, nM-i^^^^^l^::^!^!!, LI 2 
10 ^iiU-r^5tEtl§<^r% ;^>f 1 1 (8) ;SS:;e-i^gJjf^;yt^j;ifc5^^1 

rt. VI 1/ (LI 1+Ll 2) oM#^i^o-r±#^3^JtSo M#s WMMM 
VI l(7>liJ£(D::^;eiSEi5fE®!lV2 l(Z)®EEJ;l9'b2~3^^i^v^(^T^ ^tfe®JPX« 

mwEii (9) (D±ib±.i)^v)(o^^\t^ immwmmw22. u) (d^^±.1}^^<d 

m.'^ -hMmKti:^^ ^?fcm*PXm^JfEIWEll (9) li, y^l^^m^Sl 1 
15 (8) fi^:^-7W}^^noh. TmcfeCSo 

/^>^. mf^WMW (10) IWE= IWE10+ IWE22+ IWEll^^'^^o !9 . 

ftio<7)^EfemM*^m^5S iwEio (2) mf^^fi^±mM(Dwm\nLmMm.ii o) 

(4) ^CTo/J:^f-CV^So :::h.(ca;oTs lir^flliJfDlWE (10) t^^mf\^^^tfiL 
i^'^^-^'t/^^S 1 1 a. S 1 1 htX^X. Hi 13(31^ b^FET 

2 ^ffiffl bfc:^. ;^iBMB#^ij 1 0 t^hiimMiLnMiwiitmfi[Kmh^ip.x 

(Dm^m^ t r f*. ji^4 1 0 n sm^TfeSo -Sfc. ^fem^i&«mWE10(^=ii^ 
v'l^'fWiM(D^'^/V:^mi-t. 3 6 0 n s@^-efe<5o ^lOWO^^e 0 n s tt, CI 
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20 iWE22{c J; o l.xnW}QTMMimi 1 ^^^K td^^-T S ^ V > 5 3as# e>tL 
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i>^mti-^mm tf£V)^ i^tcMcWJunw^^^^^ cl 1 7!>^x^ /.^v ^^(Dmmt)^ 

10 MJMmmmm) K:is\,^xhmm(Dmm7!)^fi:^ti. ^omm^uT. -o^^^ 
^i^j^t^ lyf^^^^mmm x^tLm^^mm t m\\\z.wtnxnnm^^(omm 

= i^'fi^-^^HM-r^ <Dx. mx.umM^m.mt>h^fcnM.?^^i)m^^(Dn 
15 mmm.t^t>-^xm±\^xx^ip.\^^ mtsm&^mmKm\^\^fz.m^(D^ib±.^^^ 
^^m^±^<ti:^^ mmms.<DtL^^zi)^y)tm<fi:^x\.-^oo cK^fcJC). m 

m^mx\,^?>:6K ^^(Dikmnummmmmxits mm\^^Mi-f-^mEE(Dm^^ 
^KKxtim:^xmmmtiLx^^< mm\^i^^^'^(D-hm^m^tfj:'^x^x\f^^o 
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■cfcSo :i(Dmcm-i-^9cnmt bxfi. m^i-£. ^mw-i i - 4 s o 3 9-^<^ 
m (ikmuj:m(DMmuJimMmm.) . #mbs6 4-i 171 s-^^^?^ (imM 

#w^i 1-4 8 0 3 9-§-<2r^ (MmuJM<Dikm}}\ij:mmmm) tm^s^e 
4-117 1 (sscajpxmai) ^ft, ADxra^^{-;*:m«fgs:#^^-r5S^ 

«i#M¥8- 1 18 14 7-^^ (!7-r-^^ifeSApx«oi$:tKijnxmwji® 
15 mm.) -et*. ;'c4'/h<^3S^c^m^jf5^-«/i^:^^pnjpi-§^^-e. !7-r-Yif^coi?55ii: 

20 S;6SfoS„ 

^T&i.mf^^<Dm^mm (^y^j^4 0kHz) -ct^. mm7(>mmx:h^o /hm«s 
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10 ^.(Dmmxit. mmtmt&mMic-mMmm^m.^^xn\^um.^ti^^:^(DmM 

15 $/^i^^lHl!S&-efco-C. mmmmm\^t:i:^4 ly'f-^^'i^^'f-^^t^:^^ ^y^l^^ 

\m^t. mmmmcmi^fcy'^-f i^^^vm^^^t^:^^ ^^y^if^^txm^-^ 

w(^^BJi::J;ttf^, l«5iSimc5gLfc;^-f y'f-i^'^m'^^^ts:^^ ^/^^'i/HI 

^t. iSimmmz-rnvtz:^^ ^y^^i^m^^^t^^^ yf-^i^^mt^m-nm 
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hm\f^^:itii^-v^^(Dx\ mmm^<Dmmm^}A<ir^::Lt7b^x%^o 
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^<Dmmic2:init. ^mmm^mi^fcy^^ y^f-^y-^m^^^t^^-i ^y^i^^^m 

^m^'^fcu^ ^ikmh^iLit)^ -^^tfj^^o 

:z(D^m\^xtiit. ^mmm^mvi^:^^ ly^i^ifm^-^^t^:^^ ^y^i^^m 

mimW}mcmi'tc:^-( v^iyS^m^^^ts:^^ y^i^^^ 

25 S§^C^oV^T>fi•[R)i-'5:^-Y ^^^^'i^^^t-MU^ :^1^§|5d^e>(7)fi^tCtJ^o-C. M^^S 
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fi^mm-^m\^ir^nm^^x.^^<j\-^m^wt^ir^m.-&^^^m^. striae i 
zLCDmrnK^m-t, y^^^-^fm^^^tsy^^ y^>'y\m 

lam 1 /■«/^:?^iI'M^#o^J#/NVw;5!.ft-^t S&iam 2^•?7^>^||>i=lr^^o$lJ^^x^vv;^^t-§- 
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:L<DmmK^tn-£. iijitttm-iibfcx<.^ ly'^i^^m^F^'^t^^-f ^y^^y^^m 

15 >^-r 5'^>'j/iHi]?&t?fcoT. ismmm^mi^tcp^-f y'^iyii^m^^'^t^mi 
/i^^m.^^mmr^y^^ v^-^-^rm^^xtb^x. i«55ii&f^{ciibfc;^-r ^5=-:/^/ 
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(DmMt LX(DW3Uj:^t<Dr^xh^mmx<DMi:mMM^}t^^\^Xs m i ^-^/i^^ 
1 ^-r y^^^^mnts ms/^2y<;v:;^m(ofm^</^^:^m^^^nx'mwmm^ 

25 ^Zt7!)^X^^(DX\ X'0±mm^^<^iS.m^(Dm^ (^Jx.f^IGBT^) :d^^m 
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5 

'&^M^(DW^'^:^-^ y^i^'ifm=f-(07.-( ^y^iy^jt^^mrmzm-t 

mi!i§^«(^#§l5<^lbf^iS?^tr^i-^"efc 0 . 09l§Ifi^ lilted bfc;^-r s/^ 

WQM. %\^m\±. w(D^Bj(Dii]te(^j^^3-efcs^mADx>^mMi^ftd5{i 

^1 5 gift. 01 4ia}-^-r«M^J^NiIIIii&{i::J;Sife®]PX^It^!ii^a 
(Oibf^ms-Sr^^^i-SEl-efe ?) . m 1 6 01 4 IlIt;i^i-«»Jtl9llIj^^st±i 
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10 m^^^ikmmx.mmmmm.coWi^mM^mm'r^mx-h^, 



15 mM<7)Mm 1 . 

Sla, sib, S2a, S2bi:, ^^:^—\?Dl, D 2 tibmW:^thX\f^^o 
25 c:;iT% vJ-i^'!fm=^-s la. sib \z.\-t. imM • {^^^{ciiibfc^^ 
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ii:?jfe«aiv 1 (DiE^iS}cf:i, m.mm^^tifc:^-( j^^v^^^s 2a, s i a 
ii:^5fg«^2iv 1 (D^mmcit, mmm^titc^-c iyf->'^m^s i b . s 2 b 

5 m.mmm.^tlfc:^^ y^^^^m=^S 2a. S 1 a (J^'ila.-)3<r>^^mmi.. ^>(i>r 
s 1 b , s 2 b <^ft&.:^<^fi-^®|^(:i. iJ^-f ir— KD 2(DT/- VWm t 

10 TV^So 

f^emi^^irX^},^. >y'^l^^^^Sl a. Sib, S2as S 2 b 

«i^iji^i-a«»j^^PiH]{j§ft. mMEtmuj:^wt<Dmx-h^mm (w-e) i 

15 ;^'^t-^PC:6S^^lJ^^X;^^*^6 K^^T'tHSSs a, 5 b, 6 a, 6bi:^{iix.-C 
;^-r >yf=-V^^^S 1 a, Slbfi. Ky^ymS&Sa, 5bd^e)^»I/^" 
/^:^ft-^PDl^^JtT. •Sfc:::^^5/5^>':/^^S 2 a, S 2 b fi:. K^-TyHI 
S& 6 a . 6 b /Ji^biglb^^Vw;^^^? D 2 ^^ifX^ ^tl't'timm (W-E) 1 0 

20 jfem^itinisi 3 it. m^ii^. mmm^ 2 it. u—^^i 2 2 1 . mmws. 

\W^ii^mt^Wmm=t 2 3, 24 (7?ii:^lJIlI^i ^'(ix.TV^-5o tS*n:^^=- 23, 2 

^2 1 ^=l:/y^"^—l? 2 2<z)iS^A;^l^ (-) mfiinssmtmnmi^ 
T 2 5 /^v^T 2 5©tB;tj;65^g^^^2 6>Sr:^M,TA;^^n2oK7>'-:^x^ 
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y^mss 6a, 6 b fi. m7i.\t. mm^'^j^^Mt^i* c t^T^ti ^yrso 
5 i&mm^ 31 1 -vm^^ti^o 

10 minted bfc;^^ y9^:/^?^^^^^fflv^fc:^(Z)|^fi4^^!JPX3i^i(7)il')l^^ 

^v^^^s la (Sib) ^-;^oft-fm^;i^^>{tbJ^(^«-i-fl:a{-rp]j5>5m0S 
15 iwEi«, ^gfemsnx^^g-efeSo ;^-r 5/5^Vi/^^^s 2 a (S2b) ;^ojt-^ 

i-fxmm<Dm^^m±mti-r^^mK^-r^mm immmn) ^^u-cv^s„ t 

20 s li-i, :^-( y^l^^m^S 1 a, S 1 hX<DmmWm^^\^X^^^o t s 2}*, 
:^-( S/^^^i/^^S 1 a, S 1 b -CO^gj®B#r^^:^UTV^5o t r 1 f*^ 

mm^mx:h^o t r 2{*. mmfi^^^vtimM. (^^j t o) 7b>hiknmwm,m 
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m-t^^x(Dmm:h^M cutei (2) ) „ ^^^j^Niiii^4f*. ^mmt^m^^ 

0$iJ^x-?/u;^jt-§-P C ^mm^m t cm^ h'y^-^^mm Sa, Sb, 6a, 6b 

10 {cffi;^-rs mvm o) ) » 

W-omW}^<^^:^im-^PI)l y^l^'^m^S la, sib \^mti {.:tl^mWi 

ir^ mim (4) ) o :^-< y'f-i^^m=f-s 1 a, s 1 btt. mM^mt s i^ 

{-s -^mn 1 (on) :^'tt;rv«if^)|^lif;i7jcs (^7111 (5) ) » ;^-i's'^ 

15 :/^^^^Sla. S 1 b<l:^5fLtL'5fl;?5^IWEl{i, y^5t-f i/:^i^^J'i/;^L 1 , L2^ 

iiomrB^(c:?ansco-e, -^p«iti (on) i^. h^m.^^w^x±^^m 
it. -^^r^t 1 (on) <Df^Ttmm\cTm^m-r^ (m?^ (s) ) „ 
^fc> K^-f 6a, 6 b t dm^m-^^-^ji^^m^w-omWi 

^■^/v^m-^PD 2^:5<.-f y^i^i/^^S 2 a. S 2 b(c:tb:^U;r>|gWi-r5 (H 
20 7I2I (6) ) o ^^-Y j/^V-i/^iFS 2 a, S 2 b f*. aij^^r^^ t s 2m^. —M 
■mmt2 (on) fcn:t>'mi'^^m\Cfj:^ (mrlU (?) ) „ ^^^y^^^/^^^ 
S2a, S 2 b ^?5ltl.Sm^5^IWE2(:i, 1^3S^i^^?'^iJ^^';5^L 1 , -L2^moXU 

mi^^fi^(Dx. -^F^t2 (on) F^. h^m^^i^^x±^^m-f. — ^ 
mmt2 (on) (T^i^T^m^f-mtc^-rs (m7m (s) ) » 

25 j^^v^^^s i a, s i bf*. ±mM • ^Sti^tcJl bfc^^T- 

fe5(^T\ 3i5iB#Kt s lli:*:#<. :^:/I&f^ibtmfc5^^ (t 1 (on) ) 
^>±#<-rSie:^il;65fc-5o — ;^^5/^^i5^m^S2 a, S2b{i, iUiilljf^ 
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(t2 (on) ) ^>/h$<TJ;v\ vitHit^x. mvm (5) (7) (c^-fJ: 5 
{C, y'f-l^iifm'^-S 1 a, S 1 h(DmmWmt sit, ^y^:^^m^s 
2 a, S 2 b (T^jIM^PhI t s 2 i: f±. t s 1 > t s 2 ^:nfcoTV^5„ 
5 ^fc, 07111 (4) (6) kC^-f-^Oi^. ^«I/-?/V;^<t-i-PD 1, PD2(D^-« 

/I'y'.ijilfi, P D 1 > P D 2 /c^oTV^-So ''c^^S, ^id/NVl'^fs-^P D 1 (Z^^nV^;^ 

10 ^(Df^m. 07111 (8) (c^-f- J: 5 (ii^ mmWMimtVX, M^i^^f^t r 2 
(tk+tc + td+ts2=tr2) (DBM^^^:^^ y^V^^^S 2 a, S 
2 b ^i^tl^miS^imZtmn. ^(D^^. 0m trl (tk+tc + td + tsl 
= t r 1 ) (om^%.\^:^^ y^l^ifM'^S la. Sib ^ij£tt5tt?5{gIMEl;6sm^x 

5 w i (d So r o«?5fgiME2«. %m^\xm \^i^mwmwmum22\zM)i& 

^b-C. ;^>l'5'^^i>'^^S 1 a. S 1 b;dS:^V©f^*^lgtc:fe^)^K (t 1 

(on) ) ;^-r 2 a. s 2 h t^::i->mYmM\^^^mm (t 

2 (on) ) t(^^^{i«<!::^#$SrliSn-r5>c:a:tcJ;oTs 07111 (8) t::^ 

$tL-ci/>s„ 08jiitc*3VNT^ m'&<oimmmmi^um\z.m]\^in^t (i) . 

25 »cm^^&B#^Jt 0{CMif&fi^y^/U>^jf#PK^f±|;^-rS (3) o ^femW^^^^lJt 
0;5^b^F^t r 2^;gi§Lfc^^f*. *femgB*^mmWEO;!)S t!'-iJ'^it^jg#'?fc^fc: 
9^^:7^j^oTV^S (9) o 
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Mcnmi^^m t oj^^^s^k t r 2 ^mT^vtcmj^x\ ;^-r jy^^^^^^s 2 a . 

S 2 b JdS^tt^-^/l-;^!!-^? D 2 J;o-C— ^SSPfl t 2 (on) :/S:{t:^>'»f^Jfc>t^ 

iz.fj:V) (4) . :^«a^^«^iW2:as^|iEti,-5 (5) o co;fefemiii^«i5fciW2{^. 
5 Atb#*:>S?f^-C?5lE3xii&J65 (9) o 

t) (6) , JiEii]^"?/u;^fS-§-PD ifi^nilllD^'«/^;^ii'i^4toT^ife-t-s (7) „ 
Sfe«^*»}^J t 0;{i^?5^PbT t r 1 ^^ilLfc^,-^Tx yf->'^m^S 1 a , 

Sib trnWi^^/^^^it-^P^D 1 (Cj;oT-^^ra t 1 (on) fcl>1r:t^^mrfVtm 

10 {c?^^?) (7) . ±mM(DMLW}iiJ:mmntmti^ (s) » ::<7)^cJcm*Pxmmwi 

^jSn^&feS (9) o 

^8iii (9) mmmMiwi-i^ %m^tmm\^ m^m do) 

0m) . IWE=IWE0+IWE2+IWEli:;fe5;55, ;|:g3LOa:?fc«9lFB55-:d5tJe5f5^?l|j; 19 %;|:a^ 

So 

:i wT's ^-^ s/'^^^/i^^^^S la, sib, S2a, S2b icMci^&ijf^m^^ 

20 -sTx ;5'^^iy^vj/^^s i a, s i btcf*, i^mm^mrr 

m^i^tcti-^t^ MM^f^t s l{:i, 1^6 0 0 n s <b7^^§o ^i^. :^-< y^i^ 
^^^S2a, S 2 bf*. j«fe(Dj;5{i:bT^J?>So 

^>'f^^'^W^\^^^WiWmmSMimi(Dy</\^:;^m-t. 3 6 0ns 

25 m^T-fcSo ;^«ii*&B#^y t o;o^?>^cJcm*ii^mmwE2;os^^PBi(c:mtLS^T'03i^ 

^ratr2fi. y^ly^m'ihS2 Si, S 2 b IcH 1 IgltC^-T^^^ ^'^^^^ 

^FET2*^ffl-rsi:x ti^5i5Mi:ll^{e:4 1 0 n smSX*feSo :L<Dm.k±. Mc 
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^il-C. ^-f ly^t^^m'f-S 2 a. S 2 b(c:«. itJcm^a^^-t?t 5«?SfD^»tSr 
5 VNj?i^ 2 5 n s ^ T^fcSo ::tl.'lfffiVNS ^ s 51j®^F^ tr2(^. 350ns IC^T 

t :ic^^rBlf*> ikmmit^mmwo(Dy</uMM3 eon sX^ ^)Mv\ 

UfcidSoT. ;^-1'iy'5^:x:/m^S 2 a, S 2 b td^ 1 miC^-T^-f y f^V^^ 
^ F E T 1 <£r^ffli-6 C id J; o T. Sfe1iF?i*&m^S^ iWEoai:^^. SfcmSflxmgfc 

IWEl^S3^;ix5^t?<D3i^B^FHlC0^r^4'tr^'t'>y'5^>'^^^S 2 a. S 2 b 

sl-ts2 = 575ns-^< U^}i^^^Jtl^(DX^ WcW^VM Tm2(Dy</u:^m 
ib^S 7 5 n s&.±ti'J:^^^\^s iX^i^^^^^-S 2 a. S 2 b O:^ VftfN^ 

15 mxh 5 — :^B#^i t 2 ( o n ) bx^jtt ^s^sii^^m^ji iwe2 t i^mM(Dtk 
m^. m9m^0mvx:i<omm<DMm%M.i^m^m.m'r^o^£^. MQmK 

*5tt§^tttts [mmVm i n] "CfeSo CW] T'feSo 

m9lli{C*3V>T^ #tt3 6f:i. ±K6bfc::^-r ^x^i^iJ^'m^S 1 a, Sib, S2 

20 a . s 2 b ir^m^i t i^^jcm-#tto;^-r y'^i^^m^xm^ u ^kr^som 
uxm 1 m\^^-r:^^ y^iy^m^A ( i gb t) \^it.^(Dm^mx 

fc^o #tt3 7{i, ±5zlsLfc^-r y5=-:/jJ^^^S 1 a. Sib, S2a, S2b 
1 >y^^^^%=i- 1 (F E T 1 ) ^^ffl Ufc^<^#14Iii-efcS„ #fe 

25 3 8{i, _hK&byh;^-f'iX^>'i/^i^S 1 a. Sib, S2a, S2b^C(D|i0^ 

KFETi) t:^^ y^i^^m'T-4(i GBT) t^m.^^t>'±x^m\^tcm^ 
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(DSfmrnX-tb^o #i43 9f*. Jb3^Utc^>f j'^^'^^^S la. Sib, S 2 
a , S 2 b ^tS^5(5^J t mmk^^—m^(0:^^ y ^Vi/^^Tfrn^ /h^»<D^ 
^^<h LT^ 1 Eliei^-t-^-r y^l^ifm^ 1(F ET 2) ^^ffi bfcim^<D#|4Elt? 

5 _bigBb/c;^-l' i/^^^'i/s^^S 1 a. Sib, S2a, S 2 b (O^-T ^y5=■ 

^4 (I GBT) Jtife6«)d>?fcv>^^^-e?5^^i-r.,i:;is-e#§„ 

mratJiSSi-wirtcneSo imfi^^M-^. #143 6{j:^-t-i:pl-s 20 0 [mm" 
15 /min] mS*t?<^^iaXji^b/i^#e)n-f. MiL^^m±ir^:z.t^^X^ti: 

— JbiiLyfc><.'1'iy^>^i/^^^S 1 a. Sib, S2a, S2b^^llil(c: 
y^:yt!^m^ i (F ET i ) xmrnvfcM^ia-i. z.(d:;^^ y'^i^^m^ 

i(FETi) i-iM^-^<7:>^'^xh^(Dx\ ^mmii^nm imo-amtixmrnm 

;iti.(c*ru. Z.<0^mx\-i.. _hx&UfcJ; 5 rx^^/i/^^S la. Sib, 
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:^-f-^-r 5/5^Vj/^^l (FETl) i;^-r5/5=->'i/^^4(I GBT) t^U^ 

#'[43 9ft, t^§5l€#iiX'^0jbfcmiElcQ;^-r>y^>'i/^^2 (fet 

{j:J:oTt#btl.S#tt3 8t(Ditm^b, :L<DmmX*i-i:. 3 0 OmmVm i n(D 

15 *fc. ^#i!km/6^^mb7&^fc:;?3Pxm^^i!JAi-?)C^;6s-ctS(7)-c\ Mumco 
mttilrWJU >t)PX)»^^^PXp"pM^|^Jb$-^S;i^;iST'^So :^-f J' 

miom\t. :i(DW^(D%mcDmm2x^^im)i^iimmMmm.i)^^^^nM 
25 #$tuxv^So w^Tii, z(Dmmmm2izmi^^u^^'p't-icm.m-i-^o 

(d:^ \^fzMWMHmW^mm^^\1^^:^'^ y^l^-^m^S la. sib, S2a. 
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la, Slbi. 5'5^:/^m^S 2 a, S 2 h t (Dim^M^ t VX ^ MMff) 

s 2 b \z.M-x.^mwi^<j\^Mt^\a-Xs mmmm i e t mm(Dmmp d 

10 2iS^.^V^TV^-5o 

x^mm^\^-x.mwMmmo^mwmM^um-r^mx-h^o mi2m\-t. miom 
15 -riaT'feSo 

p^«flEvwE5irR]j!jpL> mmt^wm.x^^'^Wi^'r^o :ifi\z.i:^xm^^<r>mm 

20 Va-e^^-rS (mi 10 (1) ) o 

-^2 i\z.^^x^\iM^xmm\^ikm-i}^^^\^tcz.t^^^-i-^t. -eo^^u 
fc^F^ (;^M^^B#^j t 0) ;5>e55iMNFF^ t )^m^^wmm^A t K^-T i:^® 

25 it-i-PKf*. mmmBNmtmmt^t,x(ow\mti^M imi im (2) ) „ 
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v^ym^sa, shitzmti-r^ c^iiia (3) ) „ 
zLtii^x^x, y^vyfymms a, shit. mm^mtk + i c + t am^m 

^y</l^:^m^1^^mW}^V^^:^iS■^PT> 1 ^J^-f vf-^^'if%=f- S 1 a , S 1 b JcttJ 
tlV:^l^mWi'f-?> (Hi im (4) ) o ^^-Yix^i^i/^^S la, S 1 bfi. S 

5 mmmt s i^le:. -mmmt i (on) fctt:e-:^itif^J|^^Jc:?^jJS (Hi 11^ 
(5) ) o ;^^5'^Vj/^^=-S 1 a. S 1 b5Srgf5nsmi5fgIWEU*. WM^l^'^i^ 
^l^^-Ll, L 2^iioTl^ir^{C^tL'5<DT% — ^WP^ t 1 (on) P^, 

t^i^oT_h#^^ftx — ^^^t 1 (on) (Dm:T tmmz.Tm^'^-f^ (h 

1 1^ (8) ) o 

10 Kv-r 6 a , 6 b fi. 51MB#Ph1 t k + t d^{c:Bf^x-?/ix;^i|is$rit 

0^»l/-?/Wx^ft-^P D 2 iSr>^-f i'f^-i^iJ^^^^-S 2a, S 2 b iClfcH;^ U:t>'igt(]1- 
S (Hi 1^ (6) ) o ^^-r J'^^'i/^^S 2 a, S 2 b«. iijl^im s 2^ 
(c, -^^r^t 2 (on) fdnir:yWi^^m\^fi^ (Hi im (7) ) o 
^V^^^S2a, S2h^m^^nMlW2\1^, n-M-^l^^i^^l^:^!^!, L2 

15 Sr3ioT^^{c^Sco-C% — Jt^r^t2 (on) 1^. ^i^oT±#^ 

^tt. — ^rat2 (on) o^t^T tmm<:.ym^u-r^ (Hi im (s) ) » 

iEib^-^/vj^^t^p D 1 , p D 2 (^)>'NVP';^i|ilfi, 1 Pl^tc:^ P D i 

>PD2i7feoTV^S (Hi lia (4) (6) ) „ mWi'^^^^:^^^'PT> KD^^^V 

:^-r ^'^^^'i/^^S la. SI h<DmM^m t s l <i:^ v^^^'ifM 
2 a , S 2 b (Z^aiM^PB^ t s 2 <i: HJfecO?!^^ 1 h HH^lc, t s 1 > t s 
2i7^^o•rV^S (HHI2I (5) (7) ) „ 
25 2 T-t*. ^ V i/^^ S 2 a . S 2 b f:i. I§»J^[I|^ 4 

^^Sla. SlbJ;!9 ^^y^fii< h ^>3SM^ra t c (7)5>fc*Jtjg< ;r>lbf^Jl^®tc:ife 
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^(Dwm. miim (s) fei^-rjc^t-s mmmMimtvx. m^K^mt r 

2 (tk4-td+ts2=tr2) (DW^^k^^-^ 5/^>:J^^^S 2 a, S 2 b 
5 ^^tl.5m?JigIME2dSmnx ^<^=^> trl (tk+tc + td+tsl = t 
r 1 ) (OmMkkZ.:;^^ y^-y-^m^S la. Sib S^^5fE^^5«^5fEIMEl;^smH'5 r 

^LT. y^i^j/^^s 1 a. s 1 b;6S:*-vllif^^B{e:S>.S^ara (ti 

10 (on) ) ;^-r ix^^'iJ^^^^S 2 a. S 2 b ;5S;^>'S)f^ibt®}3:fc6^rBl (t 

2 (on) ) i:<7)^r^^4St^#^^lifii5-f-s:i^tcj:oT. mum (8) tc 

V^y-!fM=^-^2 Q., S 2 b;6S^ .y5=-Vi/^^S 1 a, S 1 b J; t9 
20 Lfc;iSoT. IIJS<^?f^^ 1 ^ P^IC:. ^f^m^lSlWEii, IWE=IWE0 + IWE2 + IWE1 

^x%v^T.=r.:$f.,v^---^'^-h^^^:^z.ht^x^^(n>x^ n-'(o-WLnM^WiXV(M'f 

25 c:::-e. w^^^m^^^tz.^. ^mbfm^m\i^xm.^-t^. -'^^\hwm 

{C, ;75..t' ^y^i^iJ^m^S la, sib, S2a, S2b ^i^tto^-^-T'lt^ 
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r^T t r 1 fi. its 4 1 0 n snmx'h^s =:/^^^1^^^c«^c:J;§^^c«r?B^^m^ 

im)<Dy</\^^mi-i3 6 0 n smmx*:k?>o b;fe;;6SoT. mmWM 

M^{cmttS^T'(^3i3fiH#r^ t r 4 1 0 n s - 1 0 0 n s = 3 1 0 n s (Jl^iC 

So ilM^P^ tr2 = 310ns(^. tmmii^mM IWE0Sr4-;l5='>'7'^^1?-^km 

10 oyNVu;5!;iiil3 6 0 n s J: 9 ^^(Dfci^, ikMrni^WM imo(Dm^Wi. 

r 1— tr2 = 410ns-310ns = 100ns X:h^(DX. y^l^ii^ 
m^S 2a. S 2 b ^^F^ t 2 (o n)f*. iknMWWM im2(Dy< 

15 /^J^tl^ss 15 0ns ^|^;±i3:>^c-5 J; 5 i^iiS^ UT*5(tf^^:»-Cfe5e 

^::6T% C:(^||JS<75?F0^2TO> X-r ^/^^'^^■T-S 2 a , S2bf*, ;^-(' 

i'^^'is^^^s la, SI h tmcmM.m^^<Dm^^m\^^xh^\^^7iK mn.^ 

a, SlhiC^im(OFET2^m\'\ :^-f^yf-:y^^m^S2 a. S 2 b 1 
20 m(DFB T 1 P^-T j/^^-^^^S la. Sib (T^iiMBfr^T t s 1 

t s 1 = 1 7 2 n s i:/^ 9 ^ ;^-t' yf-:y^^m^s 2a. s 2 b (Dm&f^m t 
s 2(*> t s 2 = 7 5 n s <!:?feSo 

^1 OHlfC^bfclHI^Tii. ±3Zlibfcij: 9}^^-r i/^^'i^^^^S 2 a, S2b 
f:i:J^>r y^i^^^^S 1 a, S 1 b J;«9 ^>3ijSNF^^ t c5>5i<:^:/-t-5:0^ CK^ 
25 #^f*. $53{c:t s 1-t s 2 = 1 7 2n s-7 5n s=9 7n s5t<:*->'-t-5 
-i:;as-e#So 5/^^^i>^^^S 2 a, S 2h(D^:ymmt 2(o n)it, "^ib 
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a , Sib <D:t>^mm t 1 ( o n ) < ^.fcV ^ 

*^2|s:6<){;lti> j/^^-^^^S 1 a . S 1 b(75:e->'^ra t 1 (o n)«. 
T-fil 5 0 0 n sm^^ei^jT^eSidS, 5/^^i/^-?^S 2 a, S 2 b (5^:^^^^^ 
t 2 (o n)Ji 1 5 0 n sSST'^V\ "Sfc. mt}mi^<D\^—:^imt. :t:^^^mi^ 

^y^i^^i^m^S la, sib (Dmm^MJ: «9 < T^v^ 
bfc^iSo-C. :^^$/^:^^^^S 2 a, S2b{c:tt. mim(DFETl(DX^ 

y^^ii^m^s la, s 1 b f^. ii^ie:;^'!' s^^v^/^£;^i:B#^1(D5lv^^^^^ 

V^5Ci;0S-e#. ^OJE&igr^Pgfi, ;^-^'5'^:^j5^^^S2a, S2btc:J;oT*fe 

^^ce«;;0^>ii^/c&<Ti^tf j;5l-^ceoT< So =t(otz.^^ >^-f ^/^v^'^^s 2 a, 
s 2 b (Di^lljji, ^cS:«^ttilllg§3 0|±|;^ft-i- (M*^r*i^/-?/v;5^m^) PK-Cit^ 
ffoT%^v\ K^-T >^I1IS&6 a , 6 b figijl^-fso-e^ K^^ 

6a, 6 b -e.(^3iM^^1 1 d (Dji^^mmx^ -5 r i (ciTie 

:^-r s'^f-i/iJ^^^^S 1 a. S 1 bSr;^:7bfc*^;^'i'5/=5=->'j/^^S 
2a, S 2 b (DT^^mM-tiM, t) 'b^^/^;^i|ii<^^VNm?5liS?I^T**fi:^PX 

4 7 2ns T'S>5^S^ F E T 1 (DWmMXkt. 210ns ■^X^W.X^ 5o 
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5 (c:;^Lfc;fefem*px^mai^e(c:*3Jt<5:?^--r iy^i^^^^S la. Sib, S2a, 

s 2 b ^mmmm-r^iBi^xh^o m^mmi-t. mis mtc^-r j; 5 ^jfeco 

ff^^2 (mom) {C;^bfc^^{CjElD;tT. K^-T 7 a . 7bi:. 

K7^-:/iHigS7 a. 7 hcDAtiim-^i-t. h^^^y'm^e a , ehtmmi^.ik 

(IglJi^-^yu;^'® -^P D 2 ) t K7-r :/lElSS 7 a b tfcl;^» (I^I!j^^Vi-;:^m-i-P D 3 ) 

15 mm^9n. ^m<Dmm.mmmw:8 7b^^(Dmmz:m^x. h'^^-^mme&cD 

3) (75v>-fHd='— ;^^^^LT;^'f yf-i^-^m^s 2 a h^y^zfm^e 

PD 3) (DV^TtL:^^— :;^<lr3l^bT^-r ix^^^'^^^S 2 b ic^x.-5 J: 5 {-l&^t 
20 -rSo 

Cr-C. Ky-fT'IlI^e a. 7 a-C?^^-rS:^-r s/^>'i5^^TFS2 aiSr:ri^ilH 
^y^:y^m^S 2 a(D:^>'|gljJ^^:oV^T K^^^^IHSSe a t K7'<:/[1ISS7 a 
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SiZ^V):;^^ y^:y^m^S 2 a. S 2 h<D:tl^0m^'^^mm-t^:it7!)^X^ 
5 ■ So 

6c:^:dSx-#So 

fsfm^m(Dm^^^-f:fi^iy'i^mxh^o mi4mxn^ mM(Dmm2 

lc:^byt:fefem*PXfflmMSMtC*3}t5;^-r la, sib, S2a, 

s 2 b ^i^Wij^-rsiHis&-efeSo :L(Dmm(Dmm4xn. i&im^(D^4 v'f-^-y 
20 i/^^S la, sib ^SV^^c^;fe6;^->'l^If^^F^■e'bo■C;^-:^ • if7mm\^x 

So 

fc^^ii*5v ^mmmm^ 4 \z.i-^x.xmmmmmm 4a. 4 b i^s^jt 

25 ^;a(-#V\ MStJ^^^a (NO 8^. ^aiLm^:t>'mW^\B\mi 1 a, 1 
1 b i::dSii;[)P$tb"CVNS„ 
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10 ;(JDXfl:?JS:^:/^rBllS^|llIi& 1 l af^. ^tt^lj^^g (NC) 8(D*i^{J:ti§oT 

15 5 a (O^ 19^1 OmtC^-r K^-ry [1]S§5 a) tc:#x.6o 5/5^^i5^^^^S 

1 a (^^ItJlElj^ 5 a (i^;Tm{- r^ttmSg 5 a J y^^^^^d^ 
S 1 a h • K7^P^{t-^G 1 a SrtBj^i- 5o 

*fc. >!jPXm»^^B#rBli^^[lIS& 1 1 b{^. ic«ljtPi^g (NC) som^id 

^t-^P2^^^U ;^-rs''5^>'i/^^s 1 b<Dig»j|lliE&5 b (o^o^i oiaic: 
^-r K7-Y:^I1ISS5 b) {c-^;tSo ix^^'^J^^^S 1 b <Z)m«j(lIS&5 b (J^ 
25 T¥{- r^»Isli^5bj .J:V>5) fi^ ;^-ry^>^i/^^S 1 b}c^b<5^— h • K 
v-fzfm-^G 1 b S:ltl;^-rSo 

r :iT'f*^ m^y</i-^is-^p 1 , p 2 (^/^/v^^iiii^. p i< p 2 1 >^^o■rv^5 
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t^. tt^^f P 1< P 2 (D^t P 1 > P 2 (Dm^t^^Atl^t>^ J; 5 \^^£o 

mi 4m. mi 5E]^^::i3v^T. mmmmmtth-v^ ^^mtti:'ofct%. 

b brailHl!e& 5 b \z.mti 
15 coi! $lJfpx^V^;^^t-^p 2 (7)/^Vv;^l|^gfi, $lJ^^/^V^p^>'^t■f-p i J: i9 
^PbIA tfcttS<iS:^LTfc6o P 2 = P 1 + A t <b bXfeSo 

Sib ^:ti^mm-r^(Dx\ y^i^-^fm^^s i b f^. ^-r ^/^^-^^^s i 

20 PI. P 2<^)iZ:*>J:«5(D^-r ^^^^(ix iElljdIgSS a, 5 b (7) 

ttl;^{c:J:o-C]^Si$tb5;^-f'5/^v^m^S 1 a, S l h\-i.mm^:f>'Wi^^n 

y^^^y^>'^m'T'Sl &, S lhi!)m^K^>Wii^^no:iticX'z>X, 

MTMMiWi-t, mi 5mi^^-i-/i-—':^i<om^izxmm^^ti?>o :i(Dt^, ik 

t-r^t. (Vl-VO/CL l+L 2)(Z)^^#Sri^oT±#bTV><„ ^<Diia 
01^^'5/i'^ft-^P 2 ii^^'^/^^li^^Lx^J^/^V^^«-^P l(^^:dS{£u^ 
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i5^i5'iJ'>';^L 1. L2<D^#f^ffi{cj:i9. Hi 5^^^:^•fy^-:/2AO^j^^- 
V G/ ( L 1 + L 2 ) <Dm^ xmihmi-f ^^t-t^o - <Dmux\ mm^'^/^^ 

10 :^^^mi^'t^o 

# ^^^oTTI^bl:v^-5^#bfc;fe^cm>tJPxm^^gIWE^:i. His lll(c^i-/^-::/3 <^ 
^}^Sr?5ffiK^ -(vi+VG)/'(Li+L 2)<^M#^itoT^ii^(c:ii:iiig«ji!iv i 

t f^^o P 2 = P 1 + A t X(DWiW i^<^—^^ 1 (DWim Xh^o 

.v:^^-?s 1 hX(D^nm^mn±'r6^ticti:^-AK mmmm2 tmrn^^ 

20 sib icn I GBTm<Dm'f-7!}^^mx^ So ^<Dti^. m^^M^micm^^:i 
t So I G B T{;ifi, —m^. MO s - F E Tm\cmitm^^'r^:^> 

i5^^^S2a. S 2 b«i!E^-5^->'H^^^^:?^^oTV^Syt^e). iiSiiji&^OMOS-F 
25 E T UTV ^j^ii^^f^ A t (DjiStc J; <5ti^<^ti;'^Jl^ifc L^c v \ 

^fc, _b|B©ftf«§^-Cfi. P2 = Pl+At^ U■rv^536^ ®if^^tC§iJ^Nl^^ 
/^;^f&-i'Pi. P 2 (Dil^'Sf AH#^Ts P 1=P 2 + A t 
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Sm^-t-^J^^^mhth^o &.±7!)^. P 1 = P 2 + A tT?<7>ltif^ iy<'$f — -y2<D 

5 mm t?fe^o 

Ml 6lII^Cj6V^T. (1) K^-r ^fs-S-G 1 ^^LTV^^o 

(2) Ji. ^—h' K7'1':/^t-^G2^^U-Cv^So (3) f:i. MH^m?JllWE&^ 
bTV>5„ S't', &{iJ<Dy— h- K7^>^f§-^G1, G2(^^#355p 2 = P 1 + 

At {y<^-i^i) (om^-vh^. :^m\(D^^-h- K7-r:/it#Gi. G2(Dm 

^^s 1 a, SI b-Cii. y^i/i/«^i:^m^^(Dfij'a-{c:^;i5^CSfcJ6. 
Hi 7 lift. ^:(D^0J(D^JI<^?F^S5Tfc§^cJcm;!]PX^Iilli^m;i5ii:tS«M 

^j^^iii^<7)«fife^^^-t-yn5/:j^iiiT'fes„ mi7mxn. mm(Dmm4 

K^vk.ikm)ini:mW^mW:k^^i-f^:^^ v^^-yifM=i-s la. sib, S2a, 
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^m^s la, s 1 b ^K\f^\^mti:^::tiyWii^m^-Vh^X:t:y • :f7pmi^-r: 

So 

/ * 

5 m^^mtvxit. m 7mi^^-r^^i^. mm(Dmm4 (mi 4m) {c^l 
mmmmmn (no 8(Dmtiit. mmmmm^4 a tMJimm:t>^mnm 

1 4 it. Atj^ti^mm^-^/i^^m-^p i . p 2 (omti^ (^-r y^>':/^^s 1 

15 a, Sib) ^^-ftt^lj^^g (NO 8d^^(Djg^(c:tJ^oT^t9#X.5J:^5{-^£ 
19 , ^^-f-S^lj^^^/UJ^^t-^P 1 , P 2 it< y<ji^MMt^m^P 1<P2<D 

20 xfe^c, mi 7m^^m\^x. mm(Dmm5iz.^?>nmaj:mmmmm(Dmm^ 

Miimm:t'^^r^m^m^i i eiicxwtm^tifz.Mi:mm:t>'^m^^</^^mt 
-r^mm^^/^^^m-^p i-dmm.umm^4 a7b^hy</i^:^mm^m^i 3 t^mm 
mi 4tizmti^ti^o 
25 M^dii^ 1 3 fi. ^{it^j^^g 8 b <7)fi^ja:(c J; o T^»ij^iiis& 4 a b 

ttJ:^$tLfe^J^/'?/^;^m-^p 1 <z)x^/w>^i|ri^M;g:byh^J^^-?/^:^{f-^p 2 Sr^# 
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:f3 ^tiitmm^^^^^is-^p 1 , p 2 ^ti^*ti(Dmt!^^mwimu 5 a . 5 b ^ 

<7).i:llI1t{c, P 2 = P l + A t ^T'^So 
10 ^<Z)#^. s/^Vj/^^S 1 hi)^:^^ yf-y"!fm^S 1 a J: 19 'bjSS^F^ 

5hicmti-r?>mm^</^:^m-^p 1, p 2(Dm^^M^^^::.tK^<>x. 

Vf-i^^M'^^ 1 a y5=-i^^^-7^S 1 b J: t) t>M*^^l A t fc^t;&v^^F^ 

m<Dj^m4 (mi 4m) KXTrii^tcMT.m^^^'^mm^m^ 1 1 b 

mjn 4 b c t t^x% . ffim>ie«^T'^i£cD?f^s 4 1 mm(Drfm^^ 

20 ;OS#^ti.So 

(^14111) KmLrcm^tm-:^j:\/^utmmx^^m^u^Kn. <^^-^ 
\z.7fi\^fzMmi)\i-x.mmmmm.\^^n^^^ y^i^^^m^s la, sib. S2a, 
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s 2 b ^mmmm-r^m^-c^^o coiimo?i^S6t?«. {SM^<^:^-r s^^v 

5 m^mmtvxit. m s ^{^i^-r j; 5 iijfe(^3#^4 (mi 4111) {ei^u 
mm^^^i la, lib t\^^x.^ti^m^. Mj:m.m:t>^^mwti^m^i 2 

a. 1 2 blC^#^btT.-CV^§o 
10 itJPXmgiE^e-V^P^iS^IIIi^l 2 ^^^J^iiM (NO 8<^*t^(CttfeoT 

UT. ^PXm^5S:*->'NFr^^^lHl^l 2 a3dSJg^ufc;!jPXm^5^^:^^P^^^-«/^^*S 
ir-r-S-i^-h • K7-r-:^«#G2 aiSr^^U y^^-i^^^^S 2 a fSr:^vi^ 

15 »j-r^o 

;!jpxm^5f5^>'^FBi^;tiiiss 1 2 b wummmmm (no 8(^m:^{c:=BeoT 

J!jPX^^5fg;*-^^^^l^^IllSS 1 2 a i:{*m/.eS{il:<^*PXm?5S:*-i^B#r^^^^U. ^ 

(D^SfltMSblUSSe blcffi;^)-t-:5o iBtbHISl 6 b fi. Wcm^W^S^^hmi^ 

20 g&l 2 b;6Sit^UfcAPXm?5^^i^^ra^^-?/i-^'l'Ii:i-5'/-H • K^-r:/m#G 
2 b ^^-r ^yf^Vi/'^^S 2 b ^:^l^mWli-?>o 

:Z(Dmm^2:tHt. 2a. S 2 b \zM^^mWimWsQ a , 

6 b {3:^>OTJl-;!JPXmi5fc;^VB#^lg5eilIj^ 12a. 12b ^^nm^JtfeOT. 

25 xmm K7-f 7';5SBXt|X'fc5„ f ^.^:bt)> s/5^>'i/il^=-S la. S 1 b 

7ilif^)|^BtCbfc**<^-r y^^'i/m^S 2 a., S 2 b W$r^ffi-rS#^{-s 
y'^l^'^m^S 2 a. S 2 b (D:^>'B#rBl^^^Tm^<7)Alt^^7 t:^^ 
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5 f^:$o, lJ\lTMM:tiym^nMm^ 12a, 12b KX^mWj\Bim 6a, 6 b (cl 

m\^mmx^ s i: 5 * -e t> ^^cv \ 
10 ^i9iiifi. :^o:>mm(omm<omm7xih^Mcmmi:mmmmmt^mK.^mM 

(^14111) \,c7sk\^tim^tm-'f£\^^u-immx-h^mf^u^ia-i. wi—cD^-^ 

15 iz.^]^fcMW3nJimMWMW:^^:^if^:^-( ry^^^i^m^S la. Sib, S2a, 

s2h^mmmm't^m^xh^o :L(Dmm(Dmm7Xi-i, nmmii^^(Dnm^ 

m:^i^. mmmmmm4 a, 4b{^:^x.e3t1.Tv^So B^®j^wiHiiE&4 a, 4 b. 
mi^mmmms mumm^i^^mmt^im^i i a. 1 1 b t(Dmmmmit^ 
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-i-P2) lElijlHli^ 5 a , 5 bjC-^;tfetL. ^Mf^miB]^ 4 a <Dmtl ($IJ#P^"^ 

/w^m-^Pi) it. j^ttHlSSea, 6 b{c-^;te>tL-cv^6o MM(omM4 (Hi 

1^4 a, 4h(D^ibhi,^^mm'^^m:fji-^7!>^^m^-r^o M^^miat.. mm^< 

15 ^(c:, mi 911]. m2 om^0mi^x. mM<Dmm7icx^ikm\ii:mmmm 

'^m. B.mm^m. m^^m<D^^m(Dmm^n^mEEmm(Dmxh^o rrr- 
20 i-ii. mik^^mt d(D^;^\^jt^zxmi-t^m^^^tix\f^^o (2) i-i. 

y^^^m^S 2a, S 2 b (OmW}ir^U^0^</^^iB-^S P (D^^^ ^ ^ l^i!^^ 
:^bTV>5o (3) ;^-r j^-^^^/i/i^^S 1 a, S 1 b O|gtiji-S0|^^'?/W;^ 
m-^BP<z?|§^iJ^-f' ^>':/^^bTV>S„ (4) f*. @r^f^:#i^^$^^5m^Jfg^•^/l- 
25 *-f . ;5)PX«?J^:^^B#rBliS:^IIll& 1 1 a . lib {Cf*. ^;Jx-€tl^ffi^J#P^g 
SP, BPO^•«/^;^l|iS;iS|g^$tbTV^-5, BuJ[&bfc<t 5 ®J^^-«/^^^-i-S P, 
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S 2 a , S 2 b ^Wmi-^^— V ' K^-r^^m-^G 2 a > G 2 b /55^^b. ^^-f 

y 'f-l^'^m^ S 2 a , S 2 b ;eiS$iJ^^-«/^^ft-^ S P (D/-^;V:;^mM^^Wi^^n^^. 

SP;^m5|^at>b<f*M^^^i-fcS^ira{-. ^2 0111 (4) {c::^-r J: 5 

>^i|ii(?5J!&V>^J®>'^Vw;^ft^^BPfCj:oT{Sta^ftf^ffl'^:^-^'5'^>':J^^^ 1 a, 
S 1 b?:«-rS^'— h • K7'1':/ffl-^Gl a, Glb;6S|il^U y^^^^ 
^^^S 1 a, S 1 b/5S^J^/•?/^J<.^t-^BP(^)/•?>'V>^IiIiF*^l:^>'li]'^'^^^TV^. jE^liC 
20 m5t^li{-fe5@P«^ ^2 013 (4) S^^itt-^^<^>:^c#v^«^jgy^V^ 

SI a, S 1 b;&sjg^§tb. /httgKfc'-i^^^^m^-^i^jtlftf^^'i^f-'^^^^^ 
S/^:^^^^^S 2 a, S2bd53^^tbSo 
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ntm<Dm^itm^ i / 3 ~ i / 2 a-^x-fe 5 (dx\ wumm^m^ 1 0 0 k h z 
-efeoTti. ±mm^—-i^ <D!^^'>mfj:jE'^ikm.(Dm±mt&m-t 5 0 k h z skTt fj: 

{i. {£ti^T'feS:^'f ixf-^^i/m^S la. Sib ^^^ffib-C:^m«St°-^^« 
J^5S»ftt--ffi*ii^jil^Slbi'^lc^j^:prtg/^^-r s/5^:/i/m^S 2a. S 2 b Sr^ffl 

15 ^^(Dx\ x<oi^mm^^^m^(Dm^ (igbt^) i^mm'^mtfji^o 

112 imn. :i(D^m(Dmm<Dmm8X'^?>nmiiT.mwmmmi!)^<Mx.^mM 
mm\Bim(Dm0.^^-r-:fr:^-y^mxh^o ^j^^s m2imxn. mmcDrnm? 

20 7bm^tix\f^^o ^:iT'«. ^<Dmm(Dmm7kz.mi:>?>u^^'p'L>icm.mir?>o 

\zi^\^fz.ijmMnmmm:^m^^^-f^:^-< >^^i/^^^s la, sib, S2a, 

^ ciE^i^cm. nmm,. mm \z.j^^\:.xmmmm-^'mMy^j^:^-%:. mmy^- 

^2 iig(c^-t-j;5{;i> mM<Dj^m7 (^19111) \z.^\^fcmm^-is\,^x. m 
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«i5^^vv;^#ihiiis§ 1 Tit. ikm^mmm^i scomm^iiK mMcm^mh 

g<7?||Jmcov^Tra■f So 7:^*5, m2 2lllfi. 02 l|lltc:^-rmM*iJ#lllS§{^: 

M:&#^rat d;d5td>l/iS~2Ai S@i^<b;^V^^^i. IE^itfem^5^:tbfc 

m(Dmm:^m< . mi^i^mm^^ td<iMS'-'2/zs ^Mv>#^{i, b< 

mmmmiBi^A a, 4 ha, mM(DmM4 (0 1 4 ed icxmm ltc^ 5 wiis^ 
iiif^-rsc^-e. <sii3^<^;^-r 5/5^>'j/^^s i a. sib tmmmm^^ti^:^ 

^^^S 2a, S 2 b (D^TimWi^tl^o 
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10 2 a . s 2 b (D^^mm vx/bmm^—:i7 ^m^x^ u^o 
15 mm±(Dmm-^nm 
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ft ^ O IE IS 



1 . mMtmmmmii!imMmm^m^^xn\^mm^th^^:)f(DmMt u-r<D» 
mm^^<!^\^x^^ir^m^^^^^:^m^mm^^^^^\t-^^^n^^2y^-{ ^^i^ 
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4. mm%i:^-( y^i^'ifmmt. 

6. 
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y<jv^\t^-t LT. tfJiaH 1 ^WM%^^^WM^^J^:^it^ t Mian 2 /-^/v^^iiil 

8. m^<j^M^mm^m-x. 
25 -rs. 
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9. wm^</i^:^mmm^^i-t. 
20 11. mMtmt&mM\^m^mm^m^xn\^mm^ti?>ii^:^<DnMti.x(D^ 
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i-s;^-r y^Vi/iiij^T-feoT> mT^Wim^m\^tip^-( v^^^m^f-ti^tsf^z 
i-s;^-f ix^^^'i^iii^-efcoT^ iSitujm-iiLfcL^-Y ^y-^i^^m^^^t^mi 

-t-^^^-r >y5=->'^[HllS§T'fcoT. i^jtltif^}c:3ibfc;^-r >;/^>'i5^'^^^-^tp|g 2 
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